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(57) Abstract: Piperidine derivatives represented by the following general formula (I) (wherein each symbol is as defined in the 
description) and production intermediates thereof: (I) Because of having a phosphodiesterase 4 inhibitory activity, the compounds 
represented by the general formula (I) are useful in preventing and/or treating inflammatory diseases, diabetic diseases, allergic dis- 
eases, autoimmune diseases, eye diseases, osteoporosis, bone fracture, arthritis deformans, obesity, overeating, depression, Parkin- 
son' s disease, dementia, ischemic reperfusion injury, leukemia, acquired immunodeficiency syndrome (AIDS), shock, systemic 
inflammatory response syndrome (SIRS), etc. 
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E) il¥fm§iP7K^^l¥^ioT^F?&tt^5' -AMP ^5' -GM 
PiC-?:^tt^?$^§ 0 

$ 3t*CV^<5 (Current opinion in Cell Biology., 12, 1 74- 1 79 (2000)) c 

JS('#SLt*5^ wtbbO«O^BflaF^ c -AMP W</l^f§@JU » 
^fgOfljlJ^trfTftoTV^o — ^ P D E 5 m<D{&<D P D E fi, jfe/J^ N . 4> 

^^skw^mmm^^Ei,^ mn&& c -GMPt/:tt C - amp u^</u 

J:(DTz.$>, PTDK4m.mnm. PDE4|:i5 c-AMP©^#|iJt 
5Ii(:j;oT»rtc -AMPco^a^§|#®-i-- ir^fc, ^T^fcK 

t£oT. PDE4tr#^^R§.«i-5^J^ PD E 5 ^Offctf) P D E H. 

ummm^mm, m^m, ^?v^^ k— jjt^ n »di«e) < 
& tt&mm (*»«ie;*:j3§^ y ^ — y ^ ^jp. &m&mk 
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^jkS^/utffcl^W. fijk-^s AIDS (Exp. Opin. Invest. Drugs., £, 

2 



03066590A1_L> 



WO 03/066590 



PCT/JP03/01318 



10 



15 



;fcltt\ (A) 




1301-1325 (1999)) , v- 3 >^^ N (SIRS) 
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R u (iH v Cl~67;^^U R 2A liC3~7 7/^;K 
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*>U R 4A fiH, OR 5 \ NHOH^^U R 5A f±H. 

4**fcl±*©g*J:tf*$jh,S4fc9S % P D E 4 VmrnVkZli bTV^ £ £ & 
.£fc> W093/19747-S§-Ws&ffl#tete % — J»^-(B) 



R 1B X 2B 
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(R 2B )sB 



R 1B «- (CR«R») .BR'-fWbU.rBtti-ettfcu 

*£>U R 6B (±tK*MT-, C 3~6 v"^ nr^^Sf^t, X B teY B 

2B teO^£«>U X 3B f47k*^^^*^U sBtt0^4Sr*t)U r 3 
B fi7Kmm^ CN*HtbU X"tt**JK^**t>u Z B iiCR 8 B R 
8B C (O) OR 1 4B \ CR 8B R 8B C (Y' B ) NRHB R HB f ^ u R , 
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(2) R^TK^mT-^^^-rstf^ i mmfDt'^Vit^Mmmk&yo, 
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(5) 5£ (m) 
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io o) &mmn&tK f&ifojm, k—>* % 

(10) TW^ttW, Sfctt7M?-iA)t* 
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lanjfc/UA, S»xf;K T=-y— /Hf). <*» N 

hL<i±^thh(D^m &4t7km/mmm) o~i o owmM-vn 

10 (3) An**##fc:.J:3Ifc««Rj5E;tt, MJLt£^ mm (^~5vi^ h 

15 l»*fctt*iL60 2KJhioa*««l|C»).<t». </<9S**A--*** /"n 

^H*fcf±^£ET07K*#S^T*^f*^T^=t>.A^ T ^ o~2 0 
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(2) BHt*frTfc*5ttsftftS|^S: % 

15 (3) Ai**^Wci5|ft««Kjtfi:flt^jjfe t f 6 , il , l5D 

(l) 7A,*y^T\z»ftZBfikWBL&^ flUttf. *fM»* 
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T, 0~4 0°C(D^T«fT^^tt5o 

Dn *^ ^^rfy, i»^?VK T -y^_ y ^) cj^ (g^ 

■bi><t*z.tib<Dm-erM i^tykmymmm) <p s o~i o owum-en 

(3) •JB^^fciSJKfiiHiKj^fa, fflAtf, (en— tvi^ 
5t (iv) ^$*L5fc£*4fef4, I^tSSJSlS^ 3 T^.^JlS^f t 
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5 ^^it, Wny®jfi % ^=y|Stt) «s^ffett5„ 

-#5t (i) ^^frs**^-^ #^i7kfo^ (IMBflS'&tti) fa, 
DtfRttKI 

— IKS: (I) t?/T$.^5*»SM«!0 5*), 2- (4- (3-iX^n-< 

is - 1 -- f/v) • — Tkfd^ (fb-a-# i ; mik&ysfc, zmmm 2 <d 
xmxmmvti. ) tju<Dmmmm\zLmm,£frx^z>2- u- (3-v-* 

^>)AMmi (o-^mxmM^tz.. ^(omm^m-t, ih^(±jip#-^pct/3poo/o686i 
20 <Dmmm2 o) \,^mm(o^m^^ti 0 ) i^<i/^^it-fc5rt 
a*. skT(Ditmpim.(D%ism mmxnmftf—*, 1 r (3*00 x— d 

1) ^Xi^[l]$f^-^ 

25 it&Voi titmit-ermvcu Ka#itXS^| LT^bttSMsx^ 
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mm : 0 *&3tm ft/ir-66opius mm*\-ft%%Mt , c. 

ftmffe : 4 cm-\ 
5 ^^r-T : 6 4 0, 

IH 3 t^4&ttM1~Z>t, 1450-1200 c m~ 1 Hi&te <fc If- 900-600 cm -1 

3) DSCf^fci^TGf-^ 
10 fb-^^l 1 ^ib^E^^D S C^it^TG^S!!^^— b tr^riivetu HI 

DSC 

mm : tin^y^W ^!X*fc3K DSC6200 S^H^S^ft^^fSSCs 
15 l^ft : i 4.8mg, 

T/^^^^'^^S : 2 0mL/min N 
: 1 .O'C/m i n 0 

TG 

20 mm : fi^M^fig TGA-50 m^mmm-fernm, 

§$N-Jk : #D 4.8m g . 
f*$|SHr/u : ^Vir/K 
^^^f^gtti : 2 OmL/m i n N 
: 1 0°C/m i n D 

fb^lfcl teSSV^T. DSCf^-^ (0 5) tfl±7 S°Cfrb 1 2 O e C*T*<0 
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(16) T-lif t©l&S©i(J: 4.2%©li^. (TKi^mta^i-s) ^ 
r.*UJiatL/r. Jtikfb^Jfctefcv^ Dscf^ (@7) -erai 7 4°c 

5 X©1£— *2SSB*fe*K i©W7£gtT*©TG7-^ cm 
8) TOS*^{i^^b^u^^ofc 0 
Mfb^^^xmm^f^— (H133J:VBI2) 5 £ i: £9, fb 

^ftlCDSC^ (05) (^^5 7 5^^1 2 0'CfT*oe-^tt 
4) tg^^-^ 

^ • s<—ar^^A^r—&M PE2400 is V — X n CHNS/O M5c*^ig«, 
15 f^Sf* : 1.661m g (5£ (I) X^lfrS^^bl^W s 
1.606m g (tfcft'fb^'fe) > 
: 9 7 5^ 
MTGUm : 5 0 0 °C, 
. : 82.5°C V 

20 y t— it* : mm&^v mn&mmtf* (99.999%) „ 

Kpftr— K : T± hT~V Ko 

jb^l (C 20 H 24 F 2 N 2 O 4 • 1 H 2 0) 

f^ltt ; C, 5 8. 2 4 % ; H, 6 . 3 5 % ; N, 6 . 7 9 % D 

H$!Htt;C, 5 8. 0 9%;H, 6. 2 0 % ; N, 6. 7 3 % Q 
. 25 itmt^-^a (C 20 H 24 F 2 N 2 O 4 ) 

tHf*£ ; C , 6 0. 9 1 % ; H, 6 . 1 3 % ; N, 7 . 10% 

*S9f ; C, 6 0. 9 0%;H, 5. 90%;N, 7. 09% 
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5) W&&XMM&fmt1r-? 

it&m i o^ H B B x^#iit^«T^— ^ m 9 *s zum i o 
5 zm^m. 

mm : -it®! SMAKT6000 CCD ^^b b b Xg£#S£fi?#ng@, 

$3S»£ : 100K, 
^^5/f:Mo U =0.71073A) . 
R=0.1390 o 

io ^^x-^^^iitJT^^o 

: a =11.9387(13)A, b =35.127(4)A, c =14.8284(16) A, 
0=141.418(3)°', V =3878.1(7) A 3 . 

: p ayn; 

Z = 8 D 

is m9*5j;OT i o^b. fc&ym n— *?p#3T-fc£r ar^p^e>^-efc5o 

( I ) T'^$H6^0J<b^^PD E 4P£*^tt^Wi-S ri: ft, 

>fyb'fP (in vitro) ^^T-yi?-Y 
20 : 

U9 3 7» (t bi£S£fii5!S) £ 1 oro^v-fl^Jkm^-a-tfPRMI 1 6 
4 Oi&i&^T'it^UfCo U 9 3 7 £ffiJ§S£rHJJ|X ^^77^ [ 1 mm o 1 / 
LmhWf-^ (DTT) , 2mmo,l/ Ll ^ l/ . ;/ ^> :/ fSSI 
±^KJJ (EDTA— 2Na) S:-&tf 5 0 mm o 1/L Ml 

25 y7 7' — (pH7.5) ] fp^^^^-l' XL7c 0 SS'L^gt (50,000 r p m s 4°C N 
lB^IS) f s JW# 3riH|l& 0.22jumO7^/k^— -e^i§Lfct>0^-5I^-|4Pj 
LT, MonoQ (7 7/l^v'7m ^ A) 
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^ n-^r f^77-f-ia5 ftm £r?T -3 N a C 1 (D 0 ~0.SM<D^^jBX 

P (cAMP) ^IfttTlitts 10MMnp7*7A (rolipram : P D E 
iMtRftmmm) l-<fc 9 PDE^tt^^Lfcili^^lllIiXLfCo ^^=3r-r 

Yj^t c AMP^M-r6KmftS!l^^J; «9fTofcm. i*L£r PD E 4 PI 

LO-fb-n^ 1 1£ (10 %DMS O) / 1 0 n L (Djx.Jfes^ -y~7 T ' — [5 0 
10 mmol/LMgCl 2 , lmg/mL^^MT^^, 4 0mmol/ 
L2-^ jviti ~f. Yjx. ^ / — /k^'a'tP 2 0 Ommo 1 /L r- U 7 
— (pH8.0) ] 0 n -LCDmmMWL [ (cAMPj^^l^mo 1/ 

L) : 10/imol/L 3 H-cAMP 10,000 c p m/ 10 ft L) Ir'atp 
2 0 Ommo 1 /L > U ^^^^ y ^ T — ( P H8.0) ] 9 6 "Xzf^— h 4 1 

15 -ca-a- u mt? 3 o h ufc e 2.5 ^wi^uy^i us 

/££rf£lh£-£fc„ jg'fr (2,000 r pmT'l^) 10/iLO^tfi (snake 

venom) (lmg/mL, v-^*±§^ Mn^#fV70OO) SrAHx., ^ 
UX3 Ofi-m^ ^a^— h L7c 0 ±t5 0^Llr7^$t*7A (10 0 
*i L) &£«H*\ 8 0 At LCD 0.005NJ£g£-C«tiU ^ffi^O;(&#t?&tt£&!l^ L 
20 fc„ 

4bl^# KDPDE4 PlSSttf^^TOSi «P ^i±J Ufc 0 

PDE4?&t4PS.$^(%)= 1 : X100 

i c 5 Q m-± p d e 4 f&tt^r 5 o %mm-tz>it^ 1 as t i^xmm bfc 0 

-e<0^m>. -fb«^4fe 1©IC 5 oUte. 4 2 n m o 1 / L o 7c D 
25 TNF.al^SM 

<t^A «t t> $^lft L7c«^ y ^njfiL^^r 9 6 Tt^l h CD 1 V =.>\s-htz. *) \Z. 
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180m Lfo^Lfc. ft&WiW&L (DMS OtE>&jftg N 0.1%^T) & 
10mL»U 3 0^ 3 7 t CT*5% co 2 ^y^-^i:0iL 
fc 0 rwa o M l©lp sfi^auTSJS^i^Ufco co 2 ^y^ 

( 5 % C o 2N mm t:t6W^a^fi N ■fl'-h&tBik 
5 3 0 0X g> 5#^iS>i>U -t?if (jftLiBI) £ 5 G n LHJJRtfc. fc 

UNFaEL-ISA^j/h T * a — * * * 850090096) 

&fflV\ ijt©^^o t It^ © T N F a i^rit tt„ ^<D%s^ it 
&m 1 TNF a m^MMfFm 

[*«•]. . 

10 — ^ (I) T^^tL^^^^^©^{^^^{SV^^T'fe>3, E 

5o s /^-=¥^y^. ^6^:J£. fifeik??35>A^|St^ BstMs AIDS, 
g^, ^Hg^Rjfc^H© (SIRS) !g(D^&& frfemm^ 

— jR* (i) ^Sfrs^Wte-ertfewu 

24 
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3) *<Dik&m<Dmipm(Dmffi 

(i) ^m£*itt&m<kttbm<DMm<oftmmti, io©m 

10 «£v\ 

$av*\ — ^ (i) x^£fr%*mwfc&M(D^&te£xF/*tcnitimm 

— fHffiWquwm^ fett^^^^K ^f-^^gis&fls:, Jftnyyi, 
20 h # >f >-PJ.*Bs 7° a ^ ^ ^ ? is&>M> ~7 Ti-fr* = U V^BW; ^ 7 * 9 — 

. 5^B&*3 £ 15/ * fc temffi%J%k(Dffi5E&; «fc a/* fc fiif §ft ©fc * ©ffi©^ 
25 ^^/fcfflESf R&*S6RL H p ^ A 2 ^#^£t£!L p n h JJ ^ 

25 
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mx-t£, (i) T^^s^w^ot tLi sm&.&u/t. 
5 mm. ? mit* tf 9 ^ ^Kgmk -y^^^ 7=7 i^v-^m. 

10 #k ^M8»W?i!> o^3hyxyft«^ TNF 

urn. &m&*mmm. ^■x*~em.mm. 

s ^n^f KSk r&ffiWtiilSL mffclNttj&U #:#^®^J. t^s 

B&R§.*&L T N F a |3£«lk ^ ^ ^7 ^^J«lSf ffl.*&ls I L - 6 
20 K^Jir UTfi. M;tfc£, ^ISli: UTfis ^Dt't^a^;? 

. M-jryWi^* **y^\ mwt-yv t-a-^m^? * * y^ ^^m^ 
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yl^n^/y, hV TAW a^Tir h= h\ tV^t7/M^y, 

io fSTAWoy, MJ /Ai/ynyrt h=K, rWt/y, Sif 

yfy- h\ 7;v-y!)K MJTAWny, ST-126P, v^wy 
is =}>\ 7W^y*y^o^ft^-h, *^^y*y77y*;^-h,. 

^M^n-r K^^JM^i: LTte. «;tWU IMF fc°y ihy ^/^-^ h 

y!)A, T*try>\ t°y v • ^7^5^- me£\ s^^ijvk 

^.yyy;K 7xyy7xy, W fy, y^/vy *v->\ -r 
yF7^yy7 7/^y/K x-tr^^^y^ Twy^yo^/M^^y, 

7y7xt^th!)7^ *7xy , 7^, xhK7>? % ^7'7 I n7xy, ^ 
25 7*7°n7xyt , 3y-;K -^-^n =3rir y N 7;WHf7n7xy, 7/WUtf7° 
.0 7x^7^^ ^h7°D7xy > y^y 7"a7xy^;^y7^ 
t7 B n^^>- > w/n^y. ^7y7 t o7xy, p^y7 t P7xytMi 
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^WJ^Hfc UTfcfc, 0!lx.fi> /nff^ (FK- 5 0 6) % * V 

io t?^;v7 7 try 

^n^^^i^m (SAT, PG^W&IBi-^o ) tLTIl PG» 

PG^^ttll PGE^ft (EP1 N EP2 S EPS, EP4) „ 
PGD§f#: (DP) „• PGFgfft (FP) , P.GI$*# (IP) . 
15 ^ff btbZo 

5tt^^?y^I]t LTtt, iWfctfU ^^v 5 ^ 

TAK— 4 2 7 v ZCR-206 0, NIP-5 3 0, ^r*#V'>"7 
xiau— K 5:^^^^^ BP — 2 94, 7yK7.^f v t-7;7^y, 

25 r^-y^^^»s^f fetts. 
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*J njv-^u-r ]} ^ zc -y y ^, mm v v * — /k 

5 j£K y h K y V. ^ >7T p -/W K-<3rU- $ ^> ffi^ff k y ^ x 
AR-C 6 8 3 9 7, Utf?-yvl^7> ^E— /K R> R-^^/l^E-^P— /K K 
UR-1 2 4 6, KUL-7211, AR-C 8 9 8 5 5, S~13 19f 

10 ^rfTSlsX^h, 1f7^/W^^h N t7 bD^F, MCC-84 7, K 
CA- 7 5 7, CS-61 5, YM — 158, L-74051 5, CP - 1 
954 94 s LM— 1484. R S — 6 3 5, A - 9 3 1 7 8, S-364 
9 6, BIIL-2 84, ONO-4 0 5 7f bil5„ 

hn/N'y, hn^^fc^Vfr-MciMfe, KT-2-9 6 2f^Wtti 

20 yy, ^N°A^^y^, v?7 p o7^y y^w?)^5o 

#t=i y tTI4, M;tfc£, Hrfb-f ^ h p if «7 a, mt**^ Y p t° 
Ifb7;Hnt'>)A, Iflj^ hDt'7^, f5-<P y, Hfc^ * 
nt°7^, W^Fn^-f (UK-11216 6) ^W&W. 

25 f-xV) Wfb^S. 

too * * * — ifP£*gij £ lt r± % 09 x. kf , p d e 4 Ra$^j-e & 

5oy7°7A, iXP $ 7* b (^71)7 0) , B a y 1 9 - 8 0 0 4, 
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N I K- 6 16, P7/^;^ h (BY- 2 17) , '^7^ V X (BR 
L-6 1 0 6 3) , 7f/7A (CP-80633) N SCH- 35159 
1, YM-9 7 6, V- 11294 A, PD-1 6 8 7 8 7, D-4 3 9 6, 
I C-4 8 5m&^fbtlZ>o 

yi/y, y-y-7^ N ^l^v 5 ^ JTE- 5 2 2, 

>\ 7/l/^lf7 , o7xy, > K^^v^ ^K7P7xy, a/V/^riX^ 
A s n^77P7xy, ^n^^A, t^t/n^y, /V' M'S K> f 

■^^d^tf fens. 

\f*&x**-hmmt VXn, #l;tfi. 7VyKn^-ftMJ7^ 
h U Ka^- K 4 Kd^- h~-f- ^ P 5: 7 

P^^i ITU '^tll mtVy^-^ 7n^7^, 7nt- 
if, i? ^-<7 P ^— * h 1/7* h^-7 — if • X V^Z? h K/W— ■ iflS-^^ 

30 



03066590A1_I_> 



WO 03/066590 



5 — HSZtS; (I) T^^ttS^^0J{k^#ii{feC>m^J^S*it{i#^|5S^$tL 

-ctf $ *b <t te^msy £r-hiE<£> g ^-c-ffl v n s m ji 

15 &-£2fSfcx «Sffii*W«K:J:i3A 

l 0 i0^bWPg4$ti5K £fctej£A— Afcfc<9, i@l^# v 

lmg^lOOmg©ilt\ 1 0 1 0d^fcIU^iSPS# «SP$L<«\ 
M*f*l&-^) SfrLSd^ 10 1 H#|ffla>e> 2 4B$ra©f£H^#fljjW::J$ 

20 jj£8!#$*L5 0 1 

-J&5£ (I) T^$tL^^:^Wfb-^#i, tfc«— ^ (I) Tvt$^5* 

n-mn. mis &mm. m7&mki r xm^btiz. 
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20 ^m»k sn^jo«t pft^ib^i. tm#k mufeisk ^##k TO3^J£^:a 
25 #«&#;13<£5ftM#k ^^^^ki^hy VJ*. f^mi-hV *A 

^"fefi, ^!|XL{»ia#fFm 2,868,691 ^ &VmW, 3,095,355 4§-&;if£ L < IBS 
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tcttK*^ mmnu ?ub*!k &mm. smitm m*.&. h-*) :m 
r in h fis^i-xs^fcv ^-c^®i-5 t>$mwfemz. i o til? $ tiz>o 
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15 

NMR©®Bff^$tlTV^5*y = ft©mi, M^t^JB Lfc^Sr^ L 
#fil 

25 3 — ^O'i^/V^-^i/— 4 — t Kn^r^yXT/l^ft K 
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TjU=f Tkmit-T hV & A (6 3%, 57.1g) ©MtKN, N-i? 

t^tV-fojVJ^T ^ Vmmm (5 4 OmL) ^ tK^T3, 4-v>fc Kn3rv- 
^yXT^ft K (103.5 g) (D&STkN, N - i? /■ ^/l/fr/U&T K K^*£ (5 
5 OOmL) £*$>o< O^TbfCo Sf&^l)^M(a3 0^m#bfc^ 
W^V^V^n!) K (104mL) ^ITU MfcT 1 5 B#H03f# L 

L-T, FiT©«I^ft5fJftfll (99.4 g) £#fc„ 
T L C : 0.79 (^ P D.^^A : * ? J 10:1) ; 

NMR(CDC1 3 ) : 8 9.82 (s, 1H), 7.52 (d, J =1.8 Hz, 1H), 7.49-7.35 (m, 6H), 7.07 (d, 
15 J =8.1 Hz, 1H), 6.28 (s, 1H), 5.18 (s, 2H)„ 
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10 



iM*«l-e»a&Ufc'ffrfrtt (99.2 g) S:fh7tKo77y (3 0 0mL) 

k^?u i iN7km<t-rh v i?j*7kW-m (2o omD sr^a^-canx.. 

^fi^T 5 #raflt# Ufc 0 KJCttld ^ d n i?.y'A,*X2 * ? 6 0°C (?ft?S 

x^^x^m bfc e 2 Nfcmiti- h v z&Tfc&m. ■awn**** 

1) te-CflfjRL-C, »T©fttt«[S:tt5ai8^ft (97.8 g ) $r#7h 0 
TLC : 0.83 (g^^J-^/V : ^dr1?-^= 1 : 2) ; 

NMR(CDC1 3 ) : 5 9.92 (s, 1H), 7.57 (d, J=2.1 Hz, 1H), 7.51-7.31 (m, 7H), 6.69 (t, 
J = 74.4 Hz, 1H), 5.21 (s, 2H) C 

3 




2 TT^at Vtilk-frm (97.8 g ) O 7« ^ / — yl^R (7 0 OmL) \Z S 
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fc&TJkmfc&vmi-hv (9.8 g) o'cijiti 5^raaH*-ufc. 
5 tttt«r*i-5*jB^* (105.48 g ) £#fc 0 # tbfrwb&yd i±mwtr\z&. 

TLC: 0.40 (^^^-^/^ : ^=¥1^^= 1 : 2) ; 

NMR(CDC1 3 ) : 5 7.46-7.30 (m, 5H), 7.16 (d, J = 8.1 Hz, 1H), 7.08 (d, J = 2.1 Hz, 
1H), 6.92 (m, 1H), 6.57 (t, J= 75.3 Hz, 1H), 5.15 (s, 2H), 4.65 (s, 2H), 1.61 (br, 1H) 0 

10 




O 

T/\-=J>-^mn,T, &3£M3-?Wgl>1tfc&® (98.5 g ) ©Ifb^fvy^ 
m (1760mL) Kl> Sk^T^-fb^— A- (50.9m L ) i^fiTU ^filCT 3 8# 

LTs J^TO^-fft^^i-^^S^^ (135.45 g) £r#fc 0 nbtltcfc&m 
TLC: 0.87 (@^^^^ : — =3r-^>-= 1 : 2 ) ; 

NMR(CDC1 3 ) : 5 7.46-7.31 (m, 5H), 7.15 (d, J= 8.4Hz, 1H), 7.07 (d, J = 2.1 Hz, 

37 
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15 



20 
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1H), 6.96 (dd, J = 8.4, 2.1 Hz, 1H), 6.57 (t, J= 75X) Hz,lH), 5.15 (s, 2H), 4.53 (s, 2H) 0 



. 5 




#%094"C»5tLfc<fb-#4& (135.4 g) ©N, N-^f/^AT^ K* 
& (3 5 0mL) l/fc-T h V V ^ (52.6 g ) £JH*. % SM&fc-C 3 0 IBJt 

#Lfc, 'SJiSa-fr*!!:* (1L) Srfln&s Htxf;V (lL+5 0 0mL) 
^TttffiUfCc ■^■«UiSrfia5BJtft*faK (5 0 0mL) KL-fSfc^U &S7KE£^ 

^o-7^77^ (@^^^^^ : •—= 3 rf-^= 1 : 7-*l : 1) fc-OfftKL 
-C, ]&T<DM&m*ft1rZ>mm<b&yo (92.69g) 
TLC : 0.29 (gsg^^vl-' : ^^1^= 1 : 4 ) ; 

NMR(CDC1 3 ) : 5 7.46-7.31 (m, 5H), 7.19 (d, J = 8.1 Hz, 1H), 7.00 (d, J = 2.1 Hz, 
15 1H), 6.90 (dd, J= 8.1, 2.1 Hz, 1H), 6.57 (t, J = 75 Hz, 1H), 5.15 (s, 2H), 3.71 (s, 2H) 0 

1- (3 — <y^Vt^r^- 4 — v ? ^7/l'^-n^ v-;? 
> - 3 -xy- 1 MJ ^ 
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^^.^aSJR (7 17mL), |:, -7 8ttt!Jfi)A M (hJJ^f^/' 
y/l-) 75 K (l.0MTh7tKo7 7ytf, 7 17mL) «rJn*., 1 B#K 
5 M#L7c„ RjtSa^*fc"^-l, 4-^oo-2-7*ry (30mL) 
SrJnA. -7 8*C©«ll!*mj»£Ufc« f M*T#»Lfc#bl.5l#IHJfc 

.RfSS-frfcl::** (1L) SrflP;!. gfclfe^/^ (lL+5 0 0mL) 
mbfc 0 #aJi£rl N:&@£ (2 5 0mLX2) N fifr&ifcM?-?- h J> £ A* 
10 jgffi (2 5 0mLX2) % SSfP^ii^k (2 5 0mL) fc-Cl^ftj^L, 07k 

Mfc£* (99,8 g) 

T L C : 0.55 QSmt^f-JV : ^ ^ ^=1: 2) ; 

NMR(CDC1 3 ) : 5 7.46-7.30 (m, 5H), 7.16 (d, J = 8.4 Hz, 1H), 7.12 (d, J = 2.1 Hz, 
15 1H), 7.02 (dd, J = 8.4, 2.1 Hz, 1H), 6.57 (t, J - 75 Hz, 1H), 5.84-5.76 (m, 2H), 5. 15 (s, 
2H), 3.34-3.22 (m, 2H), 2.92-2.82 (m, 2H) D 

###117 

2- (4- 4,-iP-7/U^-ti^ -4 

20 — i VT J \?^<})i»- 1 i M mWt ■ * S 5->V=-?*T>\' 
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##^I6-C^bfcfb^ (99.8 g) (25 OmL) tmt^ 

(4 0 OmL) IC^flfU - 7 8 e C.^X^-y>'^^^rjl^Ufc„ 
m&m*-7 Z°C\Z.X2 OBtr^jt^Uf^ *S*<5'fl'*}\'7 4 K (2 lmL) 

/^;^T ^ K (8 0 OmL) fc^fi? ^A^* (72.0 

g) > mm (i-7 2 mD . r-fc h^^*^»-^> y (182.4 

g ) taut- iife«^Lfco ^a^*fctt*pi*«**^- h y £^ 

7K^^ (ID ^Pxl, h/Wt^ (5 0 0mLX2) lCTtttHLfc c 7kjf£ 
10 *BMfc-M* P !?A7lc^lC-CpH8 £ U h/ny.(5 0 0mLX2) KX 

h/uzc^=4 : 6 : 1) ^TtlLT, &T©4^te«rW-f-5«JBfc£^ (71.47 

15 g) &&it 0 - 

TLC : 0.39 (gfc^t^vl' : ^= a r^>'= 1 : l) ; 
. NMR(CDC1 3 ) : 5 7,36-7. 12 (m, 7H), 7.07 (dd, J = 8.4, 2.4 Hz, 1H), 6.58 (t, J = 75 
Hz, 1H), 5.14 (s, 2H), 3.76 (s, 3H), 3.32 (s, 2H), 3.12-3.04 (m, 2H), 2.72.2.61 (m, 
2H), 2.25-2.13 (m, 2H), 2.10-2.01 (m, 2H) C 

20 

2— (4- (3-t Kn^V-.4-5?7A'to^ f*->7*=^) — 4-v' 
7/ fc^y v^— 1 — - <A0 • *^fls=-7s s rfl' 
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T/V=T^#ffl^iT. ##011 7 T-^it Ufeft'fi* (71.47 g) HO %^°7^ 
!7A#||f (5 0%-b-tK, 15g) fcfj-ifeai^vu (l OOmL) TklJf 

5 gUU «8t«r«I£T*«gLT. KToW^ft^IIM (44.06 g) 
TLC : 0.30 (gmtzc^/l, : -.^f-^= i : l) ; 

NMR(CDC1 3 ) : 5 7.16 (d, J = 2.4 Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 7.02 (dd, J = 8.4 
Hz, 2.4 Hz, 1H), 6.54 (t, J = 74.4 Hz, 1H), 3.76 (s, 3H), 3.32 (s, 2H), 3.11-3.03 (m, 
10 2H), 2.71-2.60 (m, 2H), 2.25-2.14 (m, 2H), 2.11-2.03 (m, 3H) 0 

#%#I|9 

2- (4- (3— u^O"^/!^-^^— pi h^c^^—M 

- 4 — v-ry 1 — r^) • ^ 



15 




#%M8T'MatL-fcfk^#) (lSg) £>N, N-^^f/^AT^ m 
m (7 5mL) JC^Sfe* y 17 A (15.2g) n-^^vK/ n 5 K (7.1 

mL) .^iaiCTAP^ x 8 0ttT2NFWLfc o ^^^^ttKtK (2 
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i) txiiLT, &T<DtmE.m&mi-zmmfc&vo in. is) 

TLC: 0 : 34 (gfcg^^-.A' : — =¥1^^= 2 : 3) ; • 
5 NMR(CDC1 3 ) : 5 7.16 (d, J = 8.7 Hz, 1H), 7.10 (d, J = 2,1 Hz, 1H), 7.03 (dd, J = 
8.7, 2.1 Hz, 1H), 6.54 (t, J = 75.3 Hz, 1H), 4.86-4.79 (m, 1H), 3.76 (s, 3H), 3.33 (s, 
2H), 3.13-3.05 (m, 2H), 2.72-2.62 (m, 2H), 2.27-2.17 (m, 2H), 2.12-2.04 (m, 2H) 
2.00-1.60 (m, 8H)o 

io mnm 1 o 




Wtef-JT—^ (l6.8mL) Srb/^^ (32.5mL) U N, N-tf^ 

15 tKD^f^y^T^ (22.9 g) © f/^yfi (32.5m L) £rJP 
6 0tfClHF»Lt„ ^&JS^^tK (5 0mL) tlNtt (5 
OmL) *M7L^ TkJS^IltLTllo 7K^^3-V^oX^/^drV-4- 
^77^ a h =3ri/^ ai^/^Tir h=FD^ (WO93/19750-£-91»l*fc:fB<fc) 
(26.1 g) *MtL^ 7k^T4N7K^b^ h y !7AtKS^ (4 OmL) % TklHb 
20 j-hD (^Wy K 1 2 0 g) , ^ h77*Wy*=^7*n ^ K (1.57 
g) SrJn^.x 9 0^(CT1.5NfTO Lfc„ Rfofe'&mK t e r t-^/V* 
f-jV^^jv (250m L) (1 2 5mL) SrtP^ N ^^U7c 0 ^^JS 

(2 5 OmL) HNti (4 OmL) O^^CT^ Lfc^*SI L- 
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fdo &btLltmtfE& * * y —JV (2 5 OmL) te*£fl?U 0.5 N&K (2 5 0 
mL) t5 0t{iTlTLfc o U «fW bfcHfr«r*5tU 

7* (1 : 2) (5 0mLX2) KT8fc^Lfc 0 #b*L 

fc@#:^JETlfc^bTv &T©&t**£%^1-3«KSfb£*«b (36.5 g) £r#fc 0 
5 TLC : 0.49 ( V )V3^l/ : ^m.^^=-;U= 1 0 : 1 ) ; 

N M R (CD 3 OD) : 6 7.66-7.58 (m, 2H), 7.56-7.47 (m, 3H), 7.24-7.19 (m, 2H), 
7.13-7.08 (m, 1H), 6.70 (t, J = 75.0 Hz, 1H), 5.00-4.88 (m, 1H), 4.48 (s, 2H), 3.78- 
3.63 (m, 2H), 3.50-3.33 (m, 2H), 2.63-2.40 (m, 4H), 2.05-1.55 (m, 8H) 0 

10 hhsm 1 

4— (3 — n^^f-A^Hr^i/— 4 — 5?7/l/*B^ h 31 —4 




T/u=f^#H^iT> 0^11 ox-mmL-tzit^ 06.5 g ) — 

15 t (5 3 OmL) 1 0 i^ 1 ) (50 %^tK, 7.2 g) ^*D^, tK 

*#H^T^^X4BfP B m#bfc 0 ttIH7^f h (S^iSSO £i!LT 
V.*BUU ««Sr»ffT«*lbfc. #e>^«jlESrS»a:^-^^^ (1 : 
2) i^S^tT, «T©IW4ffiSr#i-5*»M<b^'» (19.3 g) ^#fc D 
TLC: 0.25 (^pd*/^ : >^^^=1 0 : 1) ; 

20 N"M R (CD 3 OD) : 5 7.24-7.20 (m, 2H), 7. 14-7.08 (m, 1H), 6.71 (t, J = 74.8 Hz, 1H), 
5.00-4,90 (m, 1H), 3.70-3.57 (m, 2H), 3.45-3.34 (m, 2H), 2.50-2.30 (m, 4H), 2.10- 
1.60(m,8H)o 
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2- (4- (3-v^ u^<ly^-;V^r^-^- A—^y^n^ V ol^jV) 
— 4 — v'T y t°^U^y- 1 — ^T/V') i^^? • ol^Aoi^tvI' 




5 ^ WlJ 1 T'^it b tz.it&m (19.8 g ) ©N, N - vV f;V*;i^A7 5: KflSK 
(5 3mL) V &J* (I8.4g) £ ;/n ^g^x^vv (5.89mL) 

5 0 < C^Tl.5^Jt#Ufc o ^M^^Tk (l6 0mL) tti, t 
e r t-^J-zV^jV^—T/V (1 6 OxnL) (!lT^|±lbfc 0 ^"^S^ttK (8 
0mLX2) KX$tifr'&^ M^itT, &lT©ftttf 
10 m (23.4 g) &#7c 0 

TLC : 0.47 ir^^r^r^ : H^n5vl/= 1 : 1 ) ; 

NMR(CDC1 3 ) : 5 7.18-7.00 (m, 3H), 6.54 (t, J = 75.0 Hz, 1H), 4.85-4.78 (m, 1H), 
4.22 (q, J = 7.0 Hz, 2H), 3.31 (s, 2H), 3.10 (brd, J = 11.8 Hz, 2H), 2.68 (td, J = 11.8, 
3.2 Hz, 2H), 2.30-2.20 (m, 4H), 2.20-1.60 (m, 8H), 1.30 (t, J = 7.0 Hz, 3H) D 

15 

mmm2 

2- (4- ( 3 - i/^ D/<yf 4 - ^7^t o ^ h x^/U) 

- 4 -v-t y t°-< y 1 — r m • — itfftm 
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9 T~mm \^*L\\&m (i7.7 g ) <dj? y—/i>-mm. (20'omD 

TkftTl Nfcmfc-ThV ?J*7kmWL (86.6mL) &M?L, Ifitt2l$r« 
Lfc D Tk^Ts K^»-2NM (4 3mL) ^D^7c 0 #ffcHUfc@& 
Sr^tSjtL., ^^y 1 — A"— tK (1 : 2) (150mL) ^ -J^^/u^—^ ;v\z. 

5 xmfrisTmfc (13.36 g) ^#fc„ fcxmbtitcmfc (12.44 g ) $?^*/ — 

/V (1 4 4mL) -7k (9 6mL) ^P>S|$IL N 2 S'C^T^BET (3m 

mHg) i2^mitx, uT^mmu^-t^mm^m a^mm 
(11.49 g) &nt-o 

TLC: 0.48 (i?an*;l/i. : ^^/-/l/=8 : 2) ; 
10 NMR(DMSO-d 6 ) : 8 7.22-7.19 (m, 2H), 7.09 (dd, J = 8.7, 2.1 Hz, 1H), 7.00 (t, J = 
74.4 Hz, 1H), 5.01-4.92 (m, 1H), 4.00- 2.60 (br, 1H), 3.24 (s, 2H), 3.04-2.95 (m, 2H), 
2.70-2.50 (m, 2H), 2.16-1.80 (m, 6H), 1.80-1.50 (m, 6H) C 

»I2 (1) 

15 2- (4- (3-i/?u^^/U$-3ri/-4-i?Z7/U$-ti* h ^c^? 
-4-v'7ykXyv?y-i-^;v) Ml-— zM» 




20 {^fe (lzkfo^j) £r#7c 0 

TLC: 0.48 (^ a n tfc/l^ : ^ * y — 8:2) ; 
NMR(DMSO-d 6 ) : 5 7.25-7.16 (m, 2H), 7.09 (dd, J = 8.4, 2-2 Hz, 1H), 7.00 (t, J = 
74.4 Hz, 1H), 5.08-4.92 (m, 1H), 3.24 (s, 2H), 3.12-2.94 (m, 2H), 2.70-2.46 (m, 2H), 
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2.20-1.43 (m, 12H) 0 

2- (4— (3 — xx-^zsj-flsit^i/— 4— v^yl^-n^ h 
5 - 4 -5^T y V 1 — f /^) • 5 




#ffll lt?^5tbfc{b^ (30.7 g) %^9J—>v (14 6mL) 
U ^T'2N7K^b^b V $J±7kmm (43.8m L) ^JDi, t^T'2B#fll 
# Ufc D ^^M^^ 2 N«fflfe (43.8m L) £rJq*LTf fa@L£M& U @{£ (34.82 
10 g) #fc e ^feT^^ttfcg^p^s =— "SP (5.0 g) ?t^$ J— JV-j& (2 : 
1) (9 0mL) ii^SfefiU ^T^^Sr^-rs^^b^ (57K 
fP%) (4.41 g) £r#fc 0 

T L C : 0.48 (^ n n /fr/l^A : 7« ^ J r~ 8 : 2 ) 0 
15 11^4 

2- (4— (3 — i/^ n-^^^/i^^iX— 4— i^/lo^n ^ h^rv^^^— ;V) 

- 4 -vt; t°-<y v^- 1 — r/i/) g£& • — 7kfp^> 
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MMM 3 T~mm bfcYb^ (4.41 g) ^40 °CfcTffiJ£T ( 3 mmH g ) ffc 

. f lt, MTcD&m&z^-i-z^wik&m iiTkfam (3.73 g ) &mt 0 

TLC: 0.48 D n : y & J — yU= 8 : 2 ) ; 

NM R (DMSO-d 6 ) : 5 7.22-7. 19 (m, 2H), 7.09 (dd, J = 8.7, 2. 1 Hz, 1H), 7.00 (t, J = 
5 74.4 Hz, 1H), 5.01-4.92 (m, 1H), 4.00- 2.60 (br, 1H), 3.24 (s, 2H), 3.04-2.95 (m, 2H), 
2.70-2.50 (m, 2H), 2.16-1.80 (m, 6H), 1.80-1.50 (m, 6H) D 

2- (4- (3-v^ n^^^/l/^-dri/-4-v ? 7/^n^ h^r->y^~/^) 
10 -4-^/7 7 tXU^y-i-^^) |pi > 




lT?M5tLfc<fb-£-^ (1 8 5mg) % oc^y— /V (3mL) *5«fc 
t^2N7k^b^ h !J 1 ?J»7km& (0.44m L) ©S£"tt;S:fitB."C1.5 Bf P£Jf#L 
• 7c 0 KJfcjg-g-'&S: 2 Nlfiift (0.44m L) Tj^fP^ h Lfc 0 M 
15 ^rv-'IJ ftsfjvjojj*? u-^r V?^?^— v u fc/uj* : y y : fc = 
10:2 :0.1) Tit^U TIBW4«#i-5^Kft;^ (1 76mg) 
£#7c 0 

T L C : R f 0.35 (^nn 7fr/UJ* : y- ^ / : 10:1: 0.2) ; 

NMR(CDC1 3 ) : 8 7.25-7.15 (m, 2H), 7.09 (dd, J = 8.1, 2.1 Hz, 1H), 7.01 (t, J = 
20 75.0 Hz, 1H), 4.98 (m, 1H), 3.60-3.00 (br, 1H), 3.26 (s, 2H), 3.10-2.95 (m, 2H), 2.70- 
2.50 (m, 2H), 2.20-2.00 (m, 4H), 2.00-1.80 (m, 2H), 1.80-1.60 (m, 4H), 1.65-1.50 (m, 
2H) 0 
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mmm 1 

f*#«r£;ti-5«jH 10 0 &£&#fc 0 

• 2- (4- (3— o^^^/^dfi/— 4 — i?^/^a^ h^i/^^^ 



5 m -4-v-ry n°-<y 1 -^m mm. • — *.mm •-•••5.o g 

• tf/i^^i^^/iHr/vn — J*#;W/t>A m^ffl) •••••0.2g 

•^f7!)^^^!)A (P*if3!l) O.lg 

•^C^ir^a^^ - 4.7 g 



io mmm 2 

-for ^^{c^m U ^ifeM J; 9 Wfeim. U 1 T ^/n} 3 2 0 m g 
^mt57 l/-7;v 10 0 ^^#fc 0 

• 2- (4- n^^^/^=^iy- 4—^7/^0^^^^^^^ 

is /w) -4-->Ty t°-<y v^- i — (M mm ■ — i^mm •••••2.o g 

• -^V— h— A- • 20 g 

• ^^7K ••• -1000m L 
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m ^ <d m, m 

l. -JR^-(I) 




fi7$y|r^U nf*l^P>5coS^[ N S fete 5 ff©^ffc 5 VMi 

10 

3 . n & 1 ST^ib-rii^C^H 1 |B«<£> tf^ JJ 5^i^ltaiWWb^» 0 
4. 2- (4— (3— n-^O'^vi^-^v'— 4 —i/^jUfru * h^cis? 
15 ^ffl 1 #M 3 <DV^i ^ tL/5^^f5«<Dfb^ e 
5 . (HI) 




(III) 
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6 . tK*3 «tTJf/*fctt 1 ffi£JL±©^rttl^Sr-g"^r LTV vr t> <fcV>T/i>=i - 
;«I^T\ ^ H B B »#triMi:t52- (4- 

^-1— f/u) Ittt- nH z O (nf±St*^*SIHl-i:JRip#*S:^-r-o ) <o 
10 t5P.DE4fif^ 0 

15 >-m, m&&, AfaMfrAsfafr^ &tfa.ffi, aids, v-3>^, &m&#k 

m.5U&&@m (SIRS) <75^*3«tTJ«/'*fe«?&^R| 0 
20 Mo 

10. X Wl^— tt^S^s. T Wl"?~|4JMfc % * fcfiT b tr— tt^it^ 
T&5fi*<Df£H 8I2^<Z)^E&*5 iUV^fcttteSBffl. 

25 ii. ibm^s^, ^a-i/^ N jr**-^ im* 
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